Background: Methicillin-resistant Staphylococcus aureus (MRSA) is among the important pathogens of
Introduction
Staphylococcus aureus is considered one of the most frequently occurring community-and hospital-associated pathogens [1, 2] . Infectious diseases caused by S. aureus are in various forms, ranging from mild skin infection, endocarditis, to fulminant septicemia [3, 4] . Methicillin-resistant S. aureus (MRSA) was first reported in early 1960s and rapidly spread in 1980s [5, 6] . Nowadays, MRSA is endemic in hospitals worldwide [7] . In 2000, methicillin resistance had been identified in 53-83% of S. aureus isolates in 12 major hospitals of Taiwan [8, 9] , including Chang Gung Memorial Hospital (CGMH), which is situated in northern part of Taiwan. Moreover, MRSA started to emerge in the community since 1990s and community-associated MRSA, genetically different from those of HA-MRSA, prevailed in some countries, including Taiwan.
Exposure to the hospital environment of a prolonged duration may cause an increase of carriage of MRSA among the personnel [10] [11] [12] . This raised our concern of MRSA carriage among the clinical medical students, who have been exposed to the hospital environment. The reports regarding this issue have been scanty [13] [14] [15] [16] [17] [18] [19] [20] and none was from Taiwan. Therefore, we conducted this study to figure out the prevalence and molecular epidemiology of MRSA among the medical students, stratified by pre-clinical and clinical groups, in Taiwan. 
Material and Methods
This study was approved by the Institutional Review Board of Chang Gung Memorial Hospital (CGMH). Chang Gung University (CGU) is located in a rural area of northern Taiwan; the campus itself makes a good isolated community. It houses schools of Medicine and Chinese Medicine. Students of both schools study in the same campus without extensive clinical exposure within their first three years. Starting on their fifth year, they have daily clinical exposure in CGMH until graduation. In this study, eligible subjects were medical students (from both schools) except grade fourth students.
Students were divided into two groups: pre-clinical and clinical. In pre-clinical group, which included first-to third-year students (enrolled from 2007 to 2009), was considered to be representative of community; clinical group, consisting of fifth and higher grade students (enrolled before 2005), had at least one year of clinical exposure at CGMH. Eligible subjects were invited and sampled from their anterior nares for the detection of S. aureus after a written informed consent was obtained. A questionnaire was completed for each subject, including the demographics and risk factors for the acquisition of S. aureus. Specimens were collected at the end of academic year to ensure subjects in the clinical group had at least one-year-round clinical exposure.
Specimens for culture were obtained with a cotton swab, placed in transport medium (Venturi Transystem, Copan Innovation Ltd, Limmerick, Ireland), and then brought to and processed in the microbiology laboratory. Isolates of S. aureus were identified according to standard methods and were categorized into methicillin-susceptible (MSSA) and methicillin-resistant (MRSA), according to the antibiotic susceptibility to oxacillin by the disk diffusion method of Clinical and Laboratory Standards Institute (CLSI) guide-lines, 2005 [21] . The susceptibility of the MRSA isolates to additional 9 antibiotics, including doxycycline, vancomycin, teicoplanin, penicillin, co-trimoxazole, erythromycin, clindamycin, linezolid and fusidic acid were also determined using the disc diffusion method according to recommendations of the Clinical and Laboratory Standards Institute [22] .
Pulsed-field gel electrophoresis (PFGE) was used to fingerprint MRSA isolates according to the procedure described previously [9, 21, [23] [24] [25] . Staphylococcal cassette chromosome mec (SCCmec) type and the presence of Panton-Valentine leucocidin (PVL) genes were determined by PCR assays according to the procedure described previously [9, 21, 23, 26, 27] . Multilocus sequence typing (MLST) was performed for selective strains of representative PFGE patterns as described elsewhere [26] . Table) .
All seven MRSA isolates were further characterized molecularly. Table 3 illustrates the detailed molecular characteristics of these strains. Two PFGE patterns with one major type (type C) were identified. All six isolates with PGFE type C carried SCCmec IV, and none had PVL genes. The only one isolate with PFGE type D SCCmec V T and had PVL genes. Three isolate were selected for MLST analysis and only one sequence type (ST59) was identified. All 7 isolates were susceptible to teicoplanin, vancomycin, doxycycline, fusidic acid, linezolid, and co-trimoxazole. In contrast, only two of them were susceptible to erythromycin and clindamycin; the others were resistant to both.
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Discussion
Results from the present study indicated that 2.2% of the medical students, preclinical (2.4%) and clin- In the current study, six of seven MRSA isolates shared common molecular characteristics, as ST 59/PGFE C/ SCCmec IV/ PVL-negative, which is the most common clone of the colonizing strains among general population in Taiwan Due to limited case number, we failed to identify any risk factor for the acquisition of MRSA among the medical student in the current study. For the carriage of S. aureus, neither clinical exposure years nor year grade of the medical students were associated with difference of the carriage rates. However, we found that students age≧23 years were significantly more likely to carry S. aureus than those age < 23 years, which were consistent with previous report [30] . This study also found that male gender was significant as- a All isolates were sensitive to teicoplanin, vancomycin, doxycycline, fusidic acid, linezolid, and co-trimoxazole and resistant to penicillin. N/A, not applicable.
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Data were re-grouped into pre-clinical and clinical groups according to the information original articles provided.
